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Simple Summary: Hip dysplasia is a common hereditary condition in dogs and cats characterized by
inadequate hip joint development. This condition can be managed conservatively or surgically. It has been
observed that after surgical treatment, physiotherapy is crucial for these patients. Physiotherapy helps in faster
recovery and reduces additional complications in gait biomechanics. The rehabilitation plan may vary
depending on the case, but the main goals are pain and inflammation control and muscle mass gain. Laser
therapy and the use of an aquatic treadmill are effective methods used in achieving these goals.

Abstract: Hip dysplasia is a prevalent hereditary condition affecting dogs and cats, characterized by inadequate
development of the hip joint. This condition leads to pain due to capsular distension, microfractures, and joint
incongruity in young animals, ultimately progressing to osteoarthritis in adult and elderly animals. The pursuit
of pain relief and improved quality of life for individuals with osteoarthritis has been a focal point in several
studies. In this context, veterinary physiotherapy has gained prominence in small animal practice, serving as
both palliative care and a supportive modality in the clinical or post-surgical management of degenerative joint
diseases. Laser therapy and hydrotherapy, recognized for their analgesic effects and capacity to promote
muscle mass gain, have garnered attention for their potential efficacy in treating joint diseases. This study aims
to evaluate the therapeutic effects of super pulsed laser therapy and controlled low-impact exercises (water
treadmill) on a patient recovering from surgery involving. bilateral femoral head and neck resection. We
observed positive outcomes, including pain resolution, improved muscle mass, and enhanced range of motion,
contributing to the patient's overall recovery.

Keywords: orthopedic rehabilitation physical therapy; orthopedic surgery; osteoarthritis;
musculoskeletal system; photo biomodulation; balance and stability; orthopedic pain

1. Introduction

Coxofemoral dysplasia (CFD) (figure 01) is a prevalent orthopedic disease characterized by joint
incongruity and subsequent osteoarthritis and pain, influenced by complex interactions of multiple
genes and environmental factors impacting disease susceptibility [1,3,8,37]. Although the
coxofemoral joint is normal at birth, the imbalance between skeletal and muscular system growth
rates during development imposes excessive loads on the femoral head, altering acetabular
conformation and leading to irregular joint surface remodeling [6,36,38].

CFD can progress to painful secondary osteoarthritis and affect the dog's behavior, manifesting
as chronic lameness, muscle atrophy, and exercise reluctance [2,23,50]. While medical and surgical
management can alleviate pain, they do not address underlying skeletal muscle conditions, which
necessitates physiotherapy for effective treatment.[57]

Clinical signs of CFD include pain, lameness, stiff gait, and muscle atrophy, with diagnosis
relying on comprehensive medical history, clinical evaluation, and imaging [6,10,23]. Manifestations
may remain latent for extended periods, becoming apparent with the onset of degenerative joint
disease.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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The pathophysiology involves muscle contractures, joint inflammation, and increased intra-
articular pressure, contributing to pain and joint dysfunction [3,6,26,28]. Contractures of the adductor
muscles, notably the pectineus, can cause microfractures during growth remodeling, exacerbating
the condition.

In patients with osteoarthritis, increased intra-articular pressure and subchondral bone ischemia
are prominent contributors to pain [3,6,26]. Understanding the multifaceted etiology and clinical
manifestations of CFD is essential for targeted therapeutic interventions.

Sormal Hi.ll- Yiaderate Hl'|| [II\ ~:|r|i|~:i:q Severe Hip Diysplasia
Figure 1. Normal hip x dysplasia [45]

The selection of an appropriate treatment strategy for CFD depends on various factors, including

the patient's age, the severity of dysplasia, and the presence of any concurrent pathologies. The
primary objectives are to alleviate pain, improve limb function, and optimize the patient's overall
quality of life.
Conventional surgical interventions are often inadequate for addressing the complex anatomical
alterations associated with Canine Femoral Head Necrosis (CFD). Instead, comprehensive symptom
management can be effectively achieved through physiotherapy (rehabilitation) combined with the
integration of nutraceuticals. Unlike surgical approaches, physiotherapy specifically targets the
underlying muscular, tendinous, and ligamentous changes associated with CFD [19,29,32,41].

For example:
e Pain in Extension, Adduction, and Flexion of the Joint

Resection of the Head and Femoral Strain: No significant influence
Rehabilitation: Controls pain and resolves issues with extension and adduction
¢ Intermittent Claudication and Paresis of Hind Limbs

Resection of the Head and Femoral Strain: Improvement is observed, though often
Rehabilitation: Always leads to improvement due to muscle mass gain
e Intra-articular Pressure

Resection of the Head and Femoral Strain: Resolves the issue
Rehabilitation: Controlled through a sequence of passive mobilization exercises
e Pectineus and Iliopsoas Contracture

Resection of the Head and Femoral Strain: No significant influence
Rehabilitation: Resolves contracture
e Hypertrophy of the Gluteus, Quadriceps, and Biceps Femoris

Resection of the Head and Femoral Strain: No significant influence
Rehabilitation: Promotes hypertrophy
e Pain in the Sacral Loin and Lumbar-Thoracic Spine

Resection of the Head and Femoral Strain: No significant influence
Rehabilitation: Controls pain and improves biomechanics
e Muscle and Joint Capsule Pain

Resection of the Head and Femoral Strain: No significant influence
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Rehabilitation: Resolves pain through exercises and laser therapy
e Inflammation and Retraction of the Joint Capsule

Resection of the Head and Femoral Strain: Resolves the issue

Rehabilitation: Resolves through exercises and laser therapy

The physiotherapy regimen employed encompassed a multifaceted approach incorporating
several specialized techniques tailored to the needs of the patient. These techniques included:

Manual Treatment: Application of massage and stretching protocols to promote joint mobility
and tissue flexibility.

Balance and Proprioceptive Exercises: Activities designed to enhance proprioception and
stability, crucial for improving limb function and gait.

Therapeutic Exercises: Prescribed exercises targeting specific muscle groups to promote strength
and endurance.

Aquatic Treadmill Therapy: Utilization of an aquatic treadmill to facilitate low-impact exercise,
fostering muscle conditioning and joint mobilization.

Super-Pulsed Class I Laser Therapy: Utilization of the ACTIVet PRO® device from Multi
Radiance Medical (Solon, OH, USA) for laser therapy sessions. This therapy is known for its analgesic
and anti-inflammatory effects, aiding in pain management and tissue healing. (Table 2)

Table 2. This table shows the characteristics of the Laser Active Pro.

Feature Specification
Laser radiation 905 nm
Broadband infrared radiation 860 nm
Visible red light radiation 660 nm
Laser radiation peak pulse power Sow

Laser pulse duration 11020 ns
Broadband infrared radiation average power 250

Red light average power 100 mW
Radiation aperture 4+04 cm?
Magnetic induction 35£10mT

Recent studies indicate that various physical therapeutic modalities can contribute to the
conservative or post-surgical treatment of Canine Hip Dysplasia (CHD) in dogs. Physiotherapy
induces biological effects through physical action mechanisms, triggering biochemical responses in
the body. The primary therapies recommended for individuals with osteoarthritis include laser
therapy, due to its analgesic effects and low-impact exercises on an underwater treadmill,

2. Materials and Methods
2.1. Patient Details A 7-Year-Old Male Canine Setter, 23 kg Was the Subject of This Study
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Figure 2. Pre-surgery X-ray (lateral position) showing bilateral coxofemoral dysplasia and the
presence of metallic artifacts (lead pellets from a firearm with which the animal was unfortunately
shot).

Figure 3. Pre-surgery X ray -(ventro dorsal position) showing bilateral coxofemoral dysplasia and the
presence of metallic artifacts (lead pellets from a firearm with which the animal was unfortunately
shot.

Figure 4. X-ray after the second surgery. -(ventro dorsal position) with bilateral excision of the femoral
head and neck.

2.2. History

The canine was discovered abandoned near the municipal kennel and subsequently rescued.
Following a medical examination and X-rays, the dog was diagnosed with severe coxofemoral
dysplasia, necessitating femoral head ostectomy due to joint dislocation (Figures 2 and 3). The initial
surgery took place in March 2022, followed by a subsequent procedure in August 2022.

Between the two surgeries, no rehabilitation procedures were performed; only anti-
inflammatory (non-steroidal anti-inflammatory drugs) and antibiotics were administered. The
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patient was referred for physiotherapy evaluation late (two months after the second surgery) because
it was not walking well, exhibiting a grade four lameness, difficulty in rising and sitting, and in
positioning to urinate. As the medical therapy was ineffective, the patient was referred for
rehabilitation.

2.3. Assessment

In October 2022, the patient exhibited pelvic extension pain, gluteal muscle atrophy,
quadriceps and biceps femoris contractures, iliopsoas muscle contracture, lumbar-thoracic spine
pain, and joint capsule retraction. The dog demonstrated difficulty in sitting and standing.
Goniometric measurements indicated left hip flexion of 48° and extension of 158° and right hip
flexion of 47° and extension of 157° (normal flexion being 50° and extension 162°) [52]. Goniometry
was consistently performed with the same goniometer, with the patient in lateral recumbency,
depending on the limb being assessed. For instance, to measure the angles of the right pelvic limb,
the patient was positioned in left lateral recumbency (with the left limb resting on the floor).

Circumference measurements of the thigh were 28 cm (right) and 29 cm (left). Circumference
measurements were taken with a Gulick (Figure 6) tape measure, which accurately tracks muscle
mass circumference values over the course of treatment. The device must always be positioned in the
same location. The balls in the spring tension area become visible when tension is applied to the tape
measure, ensuring that a constant tension is maintained during measurements. The Gulick was
consistently positioned at 70% of femoral length, and measurements were performed with the patient
in a standing position.

Figure 6. Gulick [31].
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Figure 7. Illustration of canine hip goniometry in flexion (A) and extension (B) [57].

2.4. Methods

The treatment plan comprised 20 physiotherapy sessions utilizing the ACTIVet PRO® laser
(Multi Radiance Medical, Solon, OH, USA) for pain and osteoarthritis management, aquatic treadmill
for muscular reinforcement, Additionally, Alevica® 1 tablet per day for 60 days
(Palmitoylethanolamide (30%), mono- and diglycerides of fatty acids esterified with organic acids
(diglyceride of benzoic acid), sodium pyrophosphate, yeast, lupin flour, sodium chloride, sunflower
seed oil, magnesium salts of organic acids (stearate)) was administered for pain control, and
Condrostress® 1 tablet per day for 60 days (Egg membrane (10.8%), mono- and diglycerides of fatty
acids esterified with organic acids (benzoic acid), sodium pyrophosphate, inactivated yeast, lupin
protein flour, sodium chloride, vegetable oils (sunflower seeds), magnesium salts of organic acids
(stearic acid) Nutritional additive: Vitamin E (42916 mg/kg). Coloring agent: 2a104 (2500 mg/kg). was
prescribed to enhance cartilage hydration and synovial fluid viscosity in degenerative diseases such
as coxofemoral dysplasia.

Rehabilitation sessions included super-pulsed laser therapy and aquatic treadmill exercises
administered twice weekly for two months, followed by once-weekly sessions for the final two
weeks. The primary goals of laser therapy were to expedite healing, control inflammation and pain,
and alleviate muscle contractures. Specific laser treatments were targeted at pain in the
thoracolumbar region, chronic pain at the surgical site, and pectineus muscle contracture.

Super-pulsed laser therapy, also known as cold laser therapy, represents a revolutionary
advancement in technology. This therapy utilizes a technology called 'super pulsing,’ which offers a
safer and more effective treatment compared to traditional methods, such as Class IV lasers, due to
its lack of thermal output (classified as Class 1). This innovative super-pulsing technology facilitates
deeper tissue penetration than lasers of the same wavelength and power output. The absence of heat
production enhances patient comfort, eliminates the need for specialized rooms or equipment, and
allows the laser to be maintained in a single position for optimal treatment. Continuous movement
of the laser is unnecessary. The scope of this case report is to assess whether this technology can be
used over metallic implants without causing overheating or burns.

Laser treatment aimed to control pain in the thoracolumbar spine was performed in all sessions
at 1000 Hz for 5 minutes, in direct contact, with the emitter moved slowly (1 cm per second) across
the thoracolumbar region to stimulate endorphin release. For chronic pain and inflammation at the
surgical site, treatment was applied during the first two weeks once pain subsided, at 50 Hz around
the joint where the femoral head would be, in direct contact without trichotomy, scanning for 10
minutes. To manage pectineus muscle contracture, treatment was applied in all sessions at 1000-3000
Hz in static mode, with the laser in direct contact with the muscle, also without trichotomy, for 5
minutes. All applications utilized the pulsed mode with both red and infrared lights, using the dome
probe

Hydrotherapy sessions progressed through different water levels: hip joint level during the first
two weeks, totaling 4 sessions (two sessions per week) of 10 minutes each; mid-femur level during
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the subsequent sessions, totaling 4 sessions (two sessions per week) of 15 minutes each; and knee-
deep water for the remaining sessions, totaling 12 sessions (two sessions per week) of 20 minutes
each. Significant improvements were noted in muscle contracture, range of motion, and weight-
bearing in the hind limbs after the fourth session

Physiotherapy continued for two months to restore muscle mass, improve joint amplitude, and
achieve total pain control. Condrostress® was administered indefinitely to enhance the quality of the
remaining joints, given that the coxofemoral joint no longer exists.

3. Results

In the last evaluation, the patient exhibited no signs of pain and demonstrated ease in sitting and
standing. The post-surgery treatment effectively restored the patient's function and quality of life.
Radiographic assessment revealed no developmental signs of osteoarthritis and an increase in muscle
mass. Thigh perimetry measurements showed improvement, with the right thigh measuring 30 cm
and the left thigh measuring 31 cm.

In this specific case, the owner reported substantial improvement, indicating that the patient is
no longer hesitant to walk, sit, or stand

And in the measurements [13]

1. Goniometry of the left coxofemoral joint pre-treatment: flexion 482 extension 158 (normal
flexion 50° extension 1629) Post treatment flexion 50° extension 160°
2. Goniometry of the right coxofemoral joint pre-treatment: flexion 47° extension 157°

(normal flexion 50° extension 1629) Post treatment flexion 50¢ extension 159°
3. Pre-treatment perimeter left thigh 28 cm left thigh 29 cm
4. Post treatment Right thigh perimetry 30 cm; left thigh 31 cm.

The change in angulation was not very large but was significant, as was the change in perimeter
measurements. This small alteration was sufficient to observe clinical improvement and almost
complete physiological recovery in goniometry (when compared to the normal values referred to in
the publications).[52,56]

3.1. Figures

Figure 5. X-ray after the second surgery. -(ventro dorsal position) with bilateral excision of the femoral
head and neck Post 10 session, where you can see greater muscle mass in relation to photo 04.

4. Discussion

The evolution of rehabilitation has brought forth substantial scientific evidence supporting the
effectiveness of non-surgical interventions for treating hip dysplasia, particularly in cases where there
is no joint luxation. This case report underscores the necessity of rehabilitative measures even
following corrective surgery, given that surgical techniques such as osteotomy, denervation, or
prosthesis placement do not address soft tissue alterations (e.g., muscles, joint capsule).
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Consequently, it is essential to integrate pre- and post-surgery physiotherapy into all hip dysplasia
treatment protocols to facilitate enhanced and accelerated patient recovery.

5. Conclusions

Recent studies demonstrate the efficacy of various physical therapeutic modalities in the
conservative or post-surgical treatment of CFD [28,32,48]. Physiatry exerts biological effects through
physical mechanisms, eliciting biochemical responses in the body. Laser therapy is recommended for
its analgesic effects [12,39,40], and low-impact exercises on a hydro treadmill [17,18,20,47] are
beneficial for individuals with osteoarthritis.

Physical exercises on an aquatic treadmill contribute to weight control, a crucial factor in
therapeutic management to avoid joint overload [21,24]. The physical properties of water decrease
the relative weight of the animal due to buoyancy, and the increased density challenges the muscles
more than air [20,42]. These properties make underwater treadmills and swimming ideal exercises
for animals with arthropathy, providing greater energy expenditure and less joint impact [11], and
are particularly important in the multimodal treatment of canine obesity in dogs with osteoarthritis
[11,21,42,56].

Regular treadmill exercise enhances the release of beta-endorphins, improves self-esteem, and
aids in pain relief in humans [11]. Further studies are necessary to elucidate the effects of aquatic
physical exercises on dogs in relation to the release of endogenous substances and overall well-being.
Nonetheless, the thermal effect of heated water is known to promote relaxation and improve joint
mobility in dogs.[48,49]

For these reasons, we began the treatment with water set at the level of the coxofemoral joint,
where there is greater buoyancy and less overload, with the intention of improving the range of
motion and pain control, as the workload on the longissimus dorsi and gluteus medius muscles
decreases with increased water depth in the underwater treadmill (UWT). Subsequently, the water
level was adjusted to mid-femur, creating greater joint overload, and finally, to knee-depth water to
increase resistance and enhance muscle mass gain [48,49}

Laser therapy is effective in controlling joint pain and chronic disease in both humans [12,15,16]
and dogs [38,39] Its analgesic effects occur through photo biomodulation of the inflammatory
response, increasing cellular ATP synthesis and transforming prostaglandins and prostacyclin,
thereby exerting anti-edematous and anti-inflammatory effects [16]. Laser therapy also increases the
release of endorphins, providing relief from non-inflammatory pain [45]. Importantly, these therapies
pose minimal risk or contraindication, as the use of super pulsed laser does not result in burns or
abrasions on the patient's skin and does not require shaving. Despite the presence of metallic material
at the subcutaneous level (the lead pellets from the weapon with which the patient was injured), the
use of super pulsed laser did not cause heating or reflection (as evidenced by significant anti-
inflammatory improvement). Therefore, we can use super pulsed laser even if the patient has plates,
pins, or other metallic implants without contraindications.

To promote pain relief, improve joint movement amplitude, and increase muscle mass through
physiatry modalities, it is essential to employ appropriate assessment methods for each parameter.
In this case report, subjective assessments by the owner, goniometry, and perimetry of the
coxofemoral joint and associated muscles were utilized [22,44-46].

Based on our findings, we conclude that hydrotherapy and laser therapy offer effective means
to address muscle contractures, joint extension, and support strength, ultimately enhancing the
quality of life for our patients.

To further elucidate these benefits, continued studies and comparative analyses with cases of
hip dysplasia, with or without surgical intervention, are warranted [27-29].

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
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